at population level legislative measures, as well as product modification, and safety campaigns have contributed to a decrease in injury rates. [10] [11] [12] [13] [14] However, broad population level injury prevention strategies alone may not reduce health inequalities and may even increase them through differential access to, uptake of, or effectiveness of interventions between social groups. 10, 15 In contrast, programs specifically targeted at vulnerable population groups can help reduce injury inequalities. 14 Despite this, there are limited targeted injury prevention programs for Aboriginal children in Australia to date, 16, 17 and there are few studies to inform the development of such programs. 18, 19 The development of injury prevention programs for Aboriginal children requires knowledge of leading injury mechanisms in terms of their burden and inequalities, as well as the age groups at greatest risk. This detailed level of information is currently not available in Australia. 20 Previous Australian studies have reported injury rates in Aboriginal children for external cause groups such as transport, falls, burns and poisoning. [5] [6] [7] [16] [17] [18] However, more specific injury mechanisms included within these groups might be of differing priority to policymakers and may require different injury prevention strategies. For example, the external cause group falls includes falls in the home as well as falls from playground equipment. Whereas the risk of falls in the home can be reduced by the family through childproofing measures and reduction of fall hazards, public playgrounds are maintained by the council and their design is regulated by the Australian standard for playground equipment. 21 None of the previous Australian studies has reported injury rates for Aboriginal children disaggregated for ages less than five years. 20 This information is important, because previous Australian studies have shown that very young children are at the greatest risk of some injuries, such as poisoning 22 and burns. 23 Against this background, we explored hospitalisation for unintentional injury in a whole-of-population cohort of children aged 
Participants
The linked data were used to define a cohort of children for the analysis. This included all children resident in NSW, who were born in a hospital in NSW between 1 July 2000 and 31 December 2012. Birth records were identified from the ADPC dataset using the following criteria: "live born infant" (ICD10-AM code Z38) 26 
Analysis variables
The study outcome was first hospitalisation for unintentional injury, defined as a principal diagnosis of injury (ICD10-AM code of SOO-T75 or T79) and an external cause code of unintentional injury (ICD10-AM code of V01-X59, Y85-Y86). Unintentional injuries were analysed overall, according to external cause groups (Supplement 1, TableS1), 28 and by injury mechanism coded by the first three characters in the ICD10-AM. 26 Aboriginal status was derived from the child's birth record.
Statistical analysis
Person-years at risk were calculated from the date of birth to the first of the following events: hospitalisation for the relevant unintentional injury (all unintentional injuries combined, each specific injury mechanism), death, or end of follow-up (31 March 2014). Incidence rates were calculated by dividing the number of first unintentional injury hospital admissions by the person years accumulated for Aboriginal and non-Aboriginal children. Differences in injury hospitalisation between Aboriginal and non-Aboriginal children were calculated as the difference in incidence rates (absolute inequality) and rate ratios (relative inequality). 29 The absolute inequality was calculated by subtracting the incidence rate in Aboriginal children from that in non-Aboriginal children, and the relative inequality by dividing the incidence rate for Aboriginal by that for non-Aboriginal children. Confidence intervals were calculated assuming a Poisson distribution for the first injury hospitalisation. Kaplan Meier methods using age as the time scale were used to assess the probability of being hospitalised for an unintentional injury in the two groups of children. The log rank test was used to examine difference in time to first injury hospitalisation between Aboriginal and nonAboriginal children. Statistical analyses were carried out using Stata 12 30 and SAS 9.3.
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Ethical approval
Ethics approval for the study was given by the Population Health Services Research Ethics Committee, the Aboriginal Health and Medical Research Council Ethics Committee, and the University of Western Sydney Ethics Committee.
Results
Characteristics of cohort and hospitalisation by external cause groups
A total of 1,124,717 children were included in the cohort; of these 35,749 children (3.2%) were Aboriginal. Of children in the cohort 75,393 non-Aboriginal (6.9%) and 3,412 Aboriginal (9.5%) children were admitted to a NSW hospital for any first unintentional injury from 2000 to 2014. The leading external cause groups resulting in hospitalisation in Aboriginal boys were falls (715.7 per 100,000 person-years), injuries due to causes other specified (205.0 per 100,000 person-years) and being struck by or against (168.3 per 100,000 person-years). In Aboriginal girls they were falls (546.3 per 100,000 personyears), injuries due to causes other specified (182.1 per 100,000 person-years) and poisoning (134.9 per 100,000 person-years).
(Supplement 2, Table S2, FigureS2a) Overall, Aboriginal children had a 1.6 times higher risk of hospitalisation for any unintentional injury (RR 1.6, 95% CI 1.5-1.6) compared with non-Aboriginal children, which equalled an absolute difference of 580.8 (95% CI 549.1-613.8) hospitalisations per 100,000 person-years. Among the external cause groups, the largest relative differences between Aboriginal and nonAboriginal children were observed for boys for exposure to smoke, fire and flames (RR 6.4, 95% CI 4.5 -9.0), poisoning (RR 3.1, 95% CI 2.6-3.5) and contact with heat and hot substances (RR 2.3, 95% CI 1.9-2.7); and for girls for exposure to smoke, fire and flames (RR 5.8, 95% CI 3.6-9.1), drowning (RR 2.9, 95% CI 1. Figure S2a , S2b).
Age patterns in injury risk by external cause groups
The risk of unintentional injury hospitalisation
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increased from the age of one year up to the age of 13 years (the maximum age of children in the cohort). Aboriginal children had a significantly higher risk of hospitalisation for all unintentional injuries combined and all major external cause groups studied (p<0.001) (Figure 1 ).
The age pattern and inequality in risk of hospitalisation between Aboriginal and non-Aboriginal children varied according to external cause group. For injuries caused by fire, flame, heat and hot substances and poisoning, risk of hospitalisation increased steeply after the age of one year and plateaued at the age of three years in both Aboriginal and non-Aboriginal children.
The risk of fall injury hospitalisations increased from the age of one year and kept increasing with age in both groups of children. For transport injuries, injuries due to cutting and piercing, injuries due to being struck or against, injuries due to natural and environmental causes and injuries due to other causes specified, the risk of hospitalisation increased with age, as did the inequality between Aboriginal and non-Aboriginal children ( Figure 1 ). For these external cause groups the risk of hospitalisation and inequalities increased more steeply from the age of four years onwards.
Injury mechanisms
The leading injury mechanisms in both groups of children were falls involving playground equipment (139.7 per 100,000 in Aboriginal and 101.3 per 100,000 in non-Aboriginal children) and foreign body being stuck in eye or natural orifice (60.1 Table S3 ). The largest relative inequalities in hospitalisation were for injuries due to ignition or melting of clothing (RR 9.7, 95% CI 3.2-24.8), exposure to ignition of highly flammable material (RR, 7.1 95% CI 2.9-15.5) and exposure to controlled fire not in building (RR, 7.1, 95% CI 3.8-12.2) (Figure 3 ).
In comparison, the largest absolute inequalities were observed for falls from playground equipment (38. Figure S3 ). 
Discussion
Australian Aboriginal children experience a significantly higher burden of unintentional injury hospitalisation compared with their non-Aboriginal counterparts. In this study we identified leading injury mechanisms in terms of their burden and inequalities, highlighting target areas for injury prevention.
Falls from playground equipment were the leading cause of unintentional injury hospitalisations in both Aboriginal and non-Aboriginal children. These findings are in line with those reported in Australian whole-of-population studies. 1, 32 The second leading mechanism of injury hospitalisation was foreign objects getting stuck in the child's body, which is included in the external cause group causes other specified. Young children are naturally curious and may put objects into their mouths, or insert them in their ears and up their noses, requiring hospitalisation to remove these items. The large number of child injury hospitalisations due to the external cause group 'other specified' has been previously highlighted. 20 The risk of injury varied by age for the different external cause groups in our study.
No previous Australian studies have provided a disaggregated analysis of differences in unintentional injury between Aboriginal and non-Aboriginal children for children aged less than 5 years. 20 However a previous study from NSW showed, similar to our findings, highest rates of injury hospitalisations in Aboriginal children for 0-4 year olds for poisoning, 5-14 year olds for falls, 0-9 year olds for burns and 10-14 year olds for transport. 6 Whole-ofpopulation studies from Australia have also highlighted the high injury burden of burns and poisoning in young children.
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Strengths and limitations
To our knowledge this is the first whole-ofpopulation cohort study investigating the contribution of different mechanisms to injury hospitalisations in Aboriginal children in Australia.
Our study, like others using routinely collected hospital data, was restricted to the more severe injuries resulting in hospitalisation. 6, 7 At present, there is no available source of data on injuries treated in the primary care setting in Australia. Potential inaccuracies in the external cause coding in hospital data have been highlighted previously. 34, 35 Recording of Aboriginal status in routinely collected data can vary between data collections and over time. 36 Compared with previous Australian studies of cross sectional design, 5-7,32,37-40 our study derived both injury events and person-years at risk from hospital data for the cohort, thus using the same method of identification of Aboriginal children in the numerator and denominator for calculation of rates. As a consequence, our study avoided the problem of numeratordenominator bias arising from differences in the way that Aboriginal status is recorded in hospital 41 and population census data. 42 In addition, under-reporting of Aboriginal status in routinely collected data is a recognised problem, 43, 44 that can lead to under-ascertainment of health outcomes, including hospitalisation for injury, in Aboriginal children. We used Aboriginal status from the birth record in our analysis to minimise the effect of differential misclassification bias whereby children who are admitted to hospital more frequently would have had more opportunity to be recorded as Aboriginal.
Higher rates of hospital in Aboriginal children may also reflect differences in access to other health care providers and services. 45 A higher proportion of Aboriginal children live in rural and remote areas and children from these areas might be more likely to be treated as in-patients as they have longer travelling distance to the hospital, thus making it more difficult to return as day patients. 46 Additionally, migration of children interstate after birth, or admission to hospitals in other Australian states, may have further biased 
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our risk estimates in a downward direction. Although population mobility is lower for children than at older ages, there is greater mobility in the Aboriginal compared with non-Aboriginal population. 47 Finally, we did not adjust for multiple comparisons in our analysis, because there is a strong argument for not adjusting for multiple comparisons when the data under investigation are observations of nature, as this will lead to fewer errors in interpretation.
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Implications for practice
Our research suggests that there is substantial scope to reduce child injuries and inequalities in injury between Aboriginal and nonAboriginal children.
At a population level, legislative measures such as modification of medicine and poison packaging, fencing of swimming pools, regulation of hot water temperature, use of child passenger restraints and booster seats and installation of smoke alarms have been successful in reducing child injuries. [10] [11] [12] [13] 49, 50 However, our findings suggest that these have not been successful in reducing injury inequalities.
Targeted injury prevention programs 19 , as well as environmental modifications, including assuring that playgrounds comply with safety standards, 21 present ways to reduce injuries and inequalities observed in this study.
Falls involving playground equipment were the leading injury mechanisms in both groups of children in our study. Although compliance of playground equipment with Australian and New Zealand safety standards has improved 51 shock absorbing properties of under surfaces have been found to be often insufficient or not sufficiently maintained. 51, 52 Lack of resources is a main barrier to adequate maintenance of playgrounds 52 and maintenance may be lower in disadvantaged and non-metropolitan areas 47, 48 where a larger proportion of Aboriginal children live. 52, 53 Ensuring that playgrounds meet and are maintained to appropriate safety standards 21 are key measures to reduce the large number of hospitalisations due to falls from playground equipment observed in this study.
However, a large number of the injuries occur in the home environment and young children (aged less than 3 years) were at greatest risk for some of these injuries. Home safety practices to reduce hazards in the living environment by for example storage of poisonous substances out of reach of children, installation of safety equipment such as stair gates and window locks and close supervision of small children are commonly promoted measures to reduce these injuries. 9, 54 However uptake of safety measures requires knowledge of potential hazards and safety practices to address these, as well as the financial means to afford safety equipment. Population level studies have highlighted differential uptake of home safety measures by socioeconomic groups, 55 indicating the need for prevention measures specifically targeted at disadvantaged families. 55, 56 This might also apply to Australian Aboriginal people, who experience significant social disadvantage.
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In order to design targeted injury prevention programs it is important to understand what might contribute to their success. Two recent systematic reviews identified facilitators and barriers to uptake of home safety practices from qualitative and quantitative population based studies, respectively. 58, 59 Barriers identified in these studies were lack of finance to afford and maintain safety devices, lack of knowledge and tools for the installation of safety devices, low literacy, high frequency of moving house, living in rented accommodation where it is difficult to install safety devices, mistrust of officials and motives of person delivering prevention program, design of overly complex prevention programs. 58, 59 Facilitators for the successful delivery of injury prevention programs were strong legislation, design of focused and simple programs with a clear message, promotion of safety measures which are simple to implement, provision of free or low cost safety equipment, being able to modify the accommodation, community involvement, and delivery by a professional trusted by the family. 58, 59 Although these whole-of-population findings are not directly transferrable to Australian Aboriginal communities they highlight important factors for the successful design of injury prevention programs.
Additionally, a recent systematic review showed that multi-facetted interventions targeted at disadvantaged families have the potential to reduce child injury and increase uptake of home safety measures, 14 66 Such an approach would examine and acknowledge the views and cultural practices of those developing and delivering prevention strategies as well as the differences in power relationships which may exist, and attempt to deeply embed the principles of cultural safety throughout all aspects of the design and delivery of injury prevention programs. 67, 63, 66 In addition to developing new programs, injury prevention could also be included as a core component into existing early childhood home visiting programs, aiming to support vulnerable families. The effectiveness of multifaceted interventions to reduce injury inequalities has been shown in population studies.
14 Injury prevention could also be included in the strategy to close the Aboriginal health gap. 68 The underlying causes of child injury are complex. Past policies of colonisation and dispossession have led to a cycle of disadvantage, poor education, high unemployment, low income, separation of families, and overcrowded living conditions in Aboriginal peoples, 19 all of which have been associated with an increased risk of child injury. 9, 69, 70 This indicates that injury prevention also needs to address the social determinants of health to improve Aboriginal child health and to reduce barriers accessing services and programs.
Conclusion
Aboriginal children in NSW experience a significant higher burden of unintentional injury compared with their non-Aboriginal counterparts. We suggest the implementation of targeted injury prevention measures aimed at injury mechanism and age groups identified in this study, in addition to broader population level approaches.
